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Return of spontaneous circulation after termination of resuscitation attempts for cardiac arrest is an extremely rare event. Here we describe an unusual
case of a 50-year-old man with massive upper gastrointestinal bleeding from a ruptured common hepatic artery pseudoaneurysm who survived after
termination of resuscitation attempts for cardiac arrest during coil embolization. One month earlier, he had undergone total gastrectomy and Roux-en-Y
esophagojejunostomy secondary to Stage IV gastric adenocarcinoma. Immediately after the deployment of a Nester coil in the common hepatic artery at
the site of a pseudoaneurysm, he sustained cardiopulmonary arrest. After 30 minutes of resuscitation attempts, he died. Approximately 2 minutes after he
was pronounced dead, his spontaneous cardiopulmonary circulation resumed. After placement of additional coils in the common hepatic artery, he fully
recovered without neurologic disability.
Copyright  2015, Society of Gastrointestinal Intervention. Published by Elsevier.
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Resumption of cardiopulmonary function following pro-
nouncement of death is very uncommon. Thirty-eight such cases
have been documented in the literature of the Lazarus phenome-
non or delayed return of spontaneous circulation (ROSC).1 Previ-
ously published cases have shown that auto-positive end
expiratory pressure (auto-PEEP) and impaired venous return ac-
count for a majority of ROSC. To the best of our knowledge, we
describe the ﬁrst case of ROSC that occurred during transcatheter
embolization of massive gastrointestinal (GI) bleeding from a
ruptured pseudoaneurysm of the common hepatic artery.Case report
A 50-year-old man presented to an outside hospital with a 3-day
history of abdominal pain and constipation. His surgical history
was signiﬁcant for a total gastrectomy with a Roux-en-Y esoph-
agojejunostomyand jejunostomy tube placement for a gastric antral
adenocarcinoma (T4aN1MO) previously. He had one episode of sig-
niﬁcant hematemesis on thedayof presentation. Contrast-enhanced
computed tomography (CT) scans showed a 1.1-cm-diameter
hyperdense focus at the anterior aspect of the common hepatic ar-
tery (Fig. 1A). At that time he became hypotensive with a systolic1Michigan State University College of Human Medicine, East Lansing, MI, USA
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resuscitation. He was then transferred to the University of Michigan
Health System.Uponarrival at theUniversityofMichiganemergency
department, he was hemodynamically stable without respiratory
compromise. During attempted Esophagogastroduodenoscopy to
identify the sourceof bleeding,hedevelopedextensivehematemesis
that led to hemorrhagic shock and required intubation. He was
transfused with 25 units of packed red blood cells, as well as fresh
frozenplatelets andother blood products andwashemodynamically
stable at that point. He underwent emergent angiography for the
diagnosis and treatment of massive upper GI bleeding.
After access to the right common femoral artery was gained, a
visceral catheter was advanced and positioned in the superior
mesenteric artery. A superior mesenteric angiogram was per-
formed that demonstrated diffuse mesenteric vasoconstriction
(Fig. 1B). A CO2 superior mesenteric angiogramwas performedwith
the injection of 20 mL of CO2 using the plastic bag delivery system,
which demonstrated a celiacomesenteric trunk and a pseudoa-
neurysm arising from the common hepatic artery (Fig. 1C). Repeat
superior mesenteric angiogram was performed more proximally
and at a higher injection rate using contrast medium. This allowed
visualization of the celiac artery and its branches as well as an
extravasating pseudoaneurysm (Fig. 1D). A 3F microcatheter
(Renegade STC with an angled tip; Boston Scientiﬁc, Marlborough,ansing, 508 Lafayette Avenue SE, Grand Rapids, MI 49503, USA.
vier. Open access under CC BY-NC-ND license.
Fig. 1. Ruptured common hepatic artery pseudoaneurysm with massive hematemesis in a 50-year-old man with a history of total gastrectomy with Roux-en-Y esoph-
agojejunostomy for gastric adenocarcinoma. (A) Computed tomography section through the pancreas after intravenous injection of contrast material showing a 1.1-cm-diameter,
hyperdense focus (white arrow) at the anterior aspect of the common hepatic artery (black arrows). (B) Digital subtraction superior mesenteric arteriogram (arterial phase) showing
diffuse narrowing of the mesenteric artery branches secondary to hypovolemic hypotension. (C) CO2 superior mesenteric arteriogram showing a celiacomesenteric trunk (white
arrow) and extravasation from a common hepatic artery pseudoaneurysm (black arrow). (D) Repeat superior mesenteric arteriogram with the injection of contrast medium more
proximally and at a higher injection rate showing ﬁlling of the celiac artery and massive extravasation from the common hepatic artery pseudoaneurysm into the Roux-en-Y loop
and then into the esophagus (arrow). (E) After deployment of a 6 mm  14 cm Nester coil in the common hepatic artery distal and proximal to the pseudoaneurysm using a 3F
Renegade STC microcatheter, arteriogram shows persistent extravasation. The proximal part of the coil was inadvertently deployed into the celiac axis. Prior to deployment of a
second coil, the patient developed cardiac arrest. Two minutes after a termination of unsuccessful chest compression that had lasted 30 minutes, the patient’s spontaneous car-
diopulmonary circulation returned. (F) Deployment of additional Tornado microcoils in the common hepatic artery resulted in occlusion of the common hepatic artery and
pseudoaneurysmwith arrest of the bleeding (arrow). The hepatic artery reconstitutes through the pancreatic arcade arteries from the superior mesenteric artery. a, aorta; I, inferior
vena cava; p, portal vein.
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and a digital subtraction angiography again revealed massive
extravasation from a 1.1-cm pseudoaneurysm of the common
hepatic artery. A 0.018-inch 6 mm  14 cm Nester coil (Cook Inc.,
Bloomington, IN, USA) was deployed from the bifurcation of the
common hepatic artery toward its origin of the celiac axis. The
proximal portion of the coil was inadvertently extended to the
celiac axis (Fig. 1E). Prior to the deployment of the second coil to
complete coil occlusion of the gastroduodenal artery, the patient
developed cardiac arrest and lost consciousness. Cardiopulmonary
resuscitation (CPR) was immediately started. Just prior to cardiac
arrest, the patient’s systolic blood pressure had declined from 100
to 60 mmHg. The code teamwas called, the catheter was removed,
and CPR was then initiated. After 30 minutes of resuscitation
without response, the decision was made to halt resuscitation and
extubate the patient. Before the femoral access sheath could be
removed, approximately 2 minutes had passed during which the
patient remained asytolic and without identiﬁable blood pressures.
After 2 minutes of asystole and absent blood pressures, the patient
spontaneously developed a sustainable pulse. He was reintubated,
and the procedure was completed with the placement of a second
0.018-inch 4 mm  2 cm Nester coil and three 4 mm  2 cm Tor-
nado coils (Cook Inc.). A completion arteriogram showed complete
occlusion of the hepatic artery (Fig. 1F). The superior mesenteric
artery was patent and provided collateral circulation to the hepatic
artery through the pancreatic arcade and gastroduodenal artery.
The bleeding common hepatic artery was completely occluded
without evidence of further extravasation.After the procedure, the patient was taken to the surgical
intensive care unit and proceeded to recover over the remainder of
his hospitalization. The only complication during his postoperative
course was a short-term memory loss. The neurology service was
consulted and determined that this would improve with time and
was not organic in nature. Because of what was presumed to be a
duodenal stump leak, the patient was maintained on empiric an-
tibiotics and did not develop signs of infection. The patient
remained stable from a cardiovascular, pulmonary, and GI
perspective. The patient did not have any repeat episodes of
hematemesis and was discharged 11 days after the embolization.
He had not had recurrent bleeding or mental disability. He died of
recurrent cancer 8 months after the embolization.Discussion
We present in this article a unique case of delayed ROSC
occurring 2 minutes after termination of resuscitation efforts dur-
ing the embolization of a bleeding common hepatic artery
pseudoaneurysm.
Massive extravasation due to aneurysmal rupture is a dangerous
complication of pseudoaneurysms.2 Management includes rapid
resuscitation initiation to correct for hemodynamic instability and
provision of additional time for diagnostic and therapeutic man-
agement, as well as decreased mortality risk.3 A pseudoaneurysm
may occur in four distinct circumstances: (1) iatrogenically
following catheterization of the vessel; (2) following anastomosis
of a native vessel with synthetic graft; (3) trauma; (4) infection.4
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artery (65%).2
The embolization of bleeding pseudoaneurysms can control GI
bleeding and act as a lifesaving procedure. Although treatment can
be successful, one must be mindful of the occurrence of delayed
ROSC, and consensus among themedical teammust be achieved for
pronouncement of death. Delayed ROSC was ﬁrst documented in
the literature in 1982 and coined the Lazarus phenomenon in
1993.1 The literature recommends observing patients for at least 10
minutes with blood pressure and electrocardiographic monitoring
after cessation of CPR.1 The decision to terminate resuscitative ef-
forts rests on the treating physician. There are many factors that
must be taken into account including time to CPR, prearrest state,
comorbidities, and whether ROSC occurs during these efforts.5 In
the case presented above, the patient had signiﬁcant preexisting
comorbidities, 30 minutes of CPR, but did not experience ROSC
during resuscitation efforts. The importance of CPR cannot be
overstated, but in the presence of acute GI bleeding, resuscitation
can lead to further extravasation.
The primary diagnostic procedure in hemodynamically stable
patients with massive upper GI bleeding should be endoscopy.
Diagnostic angiography should be performed when endoscopy fails
to reveal the bleeding site. Although direct catheter angiography is
considered the gold standard for diagnosis, the use of multidetector
computed tomography can lead to quick and accurate imaging
without invasive measures. Multidetector computed tomography
should only be used when patients are hemodynamically stable
and do not have contraindications to the technique.6 Evenwhen the
bleeding site has been identiﬁed by endoscopy but fails to respond
to endoscopic intervention, the patient is generally referred for
angiography.
The importance of pseudoaneurysm treatment is apparent.
There are several strategies currently used to treat this complica-
tion. These strategies include minimally invasive percutaneous
treatments, such as coil embolization, insertion of covered stents,
or thrombin injection. Other strategies available are surgical repair
or ultrasound-guided compression repair.7 Endovascular coils are
most commonly used for treatment of massive extravasation from a
ruptured pseudoaneurysm of the hepatic artery. In the presented
case, despite massive extravasation from a ruptured pseudoa-
neurysm, the patient survived after termination of resuscitation
efforts. This could be attributed to cessation of the bleeding from
thrombosis of the feeding common hepatic artery. The thrombosis
occurred despite the incomplete occlusion of the common hepatic
artery following the placement of a single coil just prior to cardiac
arrest.
The diagnosis of upper GI bleeding in this case was made owing
to the use of CO2 gas and its signiﬁcant intrinsic properties as a
contrast agent. Beginning in the 1970s, carbon dioxide gas has been
used as a contrast agent in intra-arterial angiography. There is littleor no nephrotoxicity with the use of carbon dioxide gas as a
contrast agent.8 CO2 angiography has been shown to be useful in
settings requiring treatment of bleeding, arteriovenous ﬁstulas, and
pseudoaneurysm.9 Owing to the high-solubility rate of CO2, even if
a gas bubble “blocks” a vascular bed, the effects are transient. Other
than the proven safety of CO2, the physical properties between CO2
gas and iodinated contrast differ. In blood, iodinated contrast mixes
whereas CO2 displaces the blood within the vasculature.9 Owing to
the buoyancy of CO2 gas, in this case we were able to visualize the
celiacomesenteric artery, which led to the successful treatment of
the common hepatic artery pseudoaneurysm. Without the use of
CO2 gas, embolization of the ruptured pseudoaneurysm may not
have been possible or performed in a timely manner. Ultimately,
through rapid resuscitation, angiography, and endovascular coil
embolization, the patient presented in the case above was able to
recover and be discharged from the hospital without any residual
bleeding or deﬁcits from cardiac arrest. The importance of this case
report is to provide interventional radiologists with a case
demonstrating the Lazarus phenomenon in an angiography suite.
The case we have just described is unique owing to the place-
ment of embolization coil just prior to the loss of cardiopulmonary
function. One must be mindful of the occurrence of delayed ROSC,
and consensus among the medical team must be achieved for
pronouncement of death. The importance of CPR cannot be over-
stated, but in the presence of acute GI bleeding, resuscitation can
lead to further extravasation.
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